Morbidity
In the absence of a cancer registration scheme, the number of admissionis to hospital has been taken to reflect morbidity. With good free medical facilities readily available, there is no reason why the cancer patient should not attend hospital. However, while 87 Indians and Pakistanis per 1000 living per annum were hospitalized in 1954-58, only 52 Chinese and 20 Malaysians per 1000 living per annum were admitted to hospital. This racial disparity in admission rates. by the very nature of the disease, may be much less for cancer patients.
Unfortunately the hospital admission statistics published in the Annual Reports of the Medical Department, Singapore, do not give figures for individual tumours within this group (140-148), nor do they indicate race. From the data in Table I , where the morbidity from this group of neoplasms in 1954-58, relative , 1960) , it would seem that the frequency in Singapore, relative to all cancers, is twice that in the other two series. Mortality The mortality statistics presented were compiled from death certificates lodged with the Registrar-General (Singapore). The bias inherent in death certification in Singapore has already been examined (Muir, 1959 (Muir, , 1962 .
The mortality from cancer of the buccal cavity and pharynx, relative to that from all cancers is given in Table II and compared with that of selected countries only; it will be noted that up to the age of 65, the rates for this site alone are considerably higher in Singapore than those for all cancers of the buccal cavity and pharynx in the other five countries.
DISCUSSION

Oral cavity
In any study of oral cancers it must be recognised that such tumours, being accessible, are likely to occupy an excessively high position in any table of relative cancer site frequency. Furthermore, it is precisely these tumours which are first treated when western medicine and surgery become available to a population, hence even greater prominence is to be expected in early reports on incidence.
.585 Cancer of the buccal cavity remains a serious problem in India and Ceylon. The probable aetiological factors, namely the chewing of the betel quid containing a variety of substances, chiefly tobacco, and the smoking of tobacco, have been discussed at some length (Sanghvi, Rao and Khanolkar, 1955; Muir and Kirk, 1960) . Khanolkar (1945) found 1041 cases of oral cancer in the 3263 malignancies seen at the Tata Memorial Hospital, Bombay, India, in 1941 -43. Between 1941 and 1951 Paymaster (1957 collected 8100 cases of cancer of the mouth, oropharynx, and hypopharynx in 18,000 cases of cancer treated at the same hospital, which is largely devoted to the treatment of cancer and which draws patients from a wide area. Of these, 2340 were in the mouth, 50 per cent arising from the buccal mucosa, 22 per cent from the anterior two-thirds of the tongue, 12 per cent from the alveoli, 10 per cent from the palate, 3-5 per cent from the floor of the mouth, and 2-5 per cent from the lip.
There were 3600 oropharyngeal cancers, 60 per cent being on the base of the tongue, 25 per cent on the tonsils, 8 per cent on the pharyngeal wall, and 7 per cent on the soft palate. Finally, there were 2160 hypopharyngeal neoplasms, 70 per cent of which arose in the region of the pyriform fossa (most would class this site as being within the oropharynx), 20 per cent were epilaryngeal, and 10 per cent arose on the pharyngeal wall.
Cooray (1944) , writing from Ceylon, found that 15-1 per cent of 1815 biopsied carcinomata arose in the buccal cavity, 48-5 per cent being on the cheek, per cent on the gums, 13-1 per cent on the lips, 5-5 per cent on the palate, and 17-2 per cent on the tongue. The peak incidence was in the decade 45-54 years. In nearly all the specimens examined the malignant changes were advanced, the infrequency of early neoplastic transformation suggesting that most patients came to the hospital with well advanced disease. Even these high figures, Cooray (1944) feels, do not give a correct idea of the prevalence of oral carcinoma, as a large number of those patients admitted to the hospital are in such an advanced state of disease that a biopsy is held to be unnecessary.
In Singapore, in 1926-31, 5 (Hoffman, 1935 11 in 451 cancers seen in Hainan. In Peking, 2-5 per cent of 5137 carcinomata in males arose in the buccal cavity, these tumours being sixth in order of relative frequency (Hu and Yang, 1959) . In 10,000 malignant tumours in males collected by the Shanghai tumour registry 3*3 per cent were oral, as were 1P5 per cent of the 18,824 cancers in women (Department of Pathology, Shanghai, 1959) .
De Leon (1928) reported 315 mouth tumours in 1502 malignant neoplasms seen in the Philippines, while Sta. Cruz and Oca (1946) found that oral cancer ranked third in frequency, only tumours of the breast and uterus being commoner.
A fairly high relative frequency of lingual cancer has been noted in Korea, 5.5 per cent of all carcinomata (Yun, 1949) .
Oral cancer is generally a disease of males (Taylor, 1934) . When a high incidence is observed in females it is usually possible to single out some environmental factor, such as the use of betel preparations, or iron deficiency anaemia (Ahlbom, 1936) . There seems, as Steiner (1954) has already remarked, to be little or no evidence of a genetic factor for human oral cancer.
Nasopharynx
The earliest review of nasopharyngeal carcinoma is almost certainly that published in 1901 by Jackson, who searched the indexes of the English, French, German and Italian literature to find 13 examples, adding one of his own. He found the earliest report was that of Durand-Fardel in 1837.
The mean age at death, and at first diagnosis, of cancer of the nasopharynx is held to be somewhat higher in the Occident than in the East. Godtfredsen (1947) found the peak incidence in his Scandinavian series of 454 cases to be in the sixth decade. In a group of English patients with the same disease, the majority were in the fifth or sixth decades (Chakravorty and Ewing, 1957) . However, in a series composed largely of American whites, the peak incidence was in the fourth decade in females, and in the fifth in males (Chakravorty and Frazell, 1960) .
In a series of 55 necropsies on male Chinese with this disease, performed in Singapore in 1939-41 and 1948-58, the mean age at death was 45-5 + 11.0 years.
The youngest necropsied was 14 years old, the oldest 71. One 60-year old Indian male and five Chinese females were autopsied in the same period, the mean age at death of the latter being 41-2 ± 9-3 years.
The writer has calculated the mean age at death in Teoh's (1957) necropsy series of Hong-Kong Chinese, the mean for males being 41G6 + 13-2 years, and for females 40 4 ± 13-2 years. Ch'in and Szutu (1940) found the average age in a Canton series to be 43 years.
Differences in peak incidence between Western and Oriental populations may be due to population structure differences: only comparison of age-specific death rates will resolve this point.
Although the youth of many of those with nasopharyngeal cancer never fails to appal, the disease has not been seen in Singapore in children below the age of 14 years. Its occurrence has been reported in 4-year-olds in the United States of America (Chakravorty and Ewing, 1957) and Scandinavia (Godtfredsen, 1947) , in a 10-year old white American girl (Batory, 1954) , and in 12-year old Indian children (Das et al., 1954; Sirsat, 1954) .
The incidence of cancer of the nasopharynx is usually estimated as being something less than 1-0 per cent of all malignant tumours. Martin and Blady (1940) In the United States of America, in 1955, some 0-0015 per cent of cancer deaths registered were ascribed to nasopharyngeal tumours (Gordon, Crittenden and Haenzel, 1961) , whereas in Singapore, in 1957-59, the comparable figure was 3-5 per cent (Table II) . Elsewhere in the East most of the available data are based on biopsy material.
In Marsden's (1958) Malayan series, already cited, 115 per cent of cancers in Chinese males, and 6-0 per cent in Chinese females arose in the nasopharynx. Comparable figures for Malaysians and Indians were respectively, 10-6 per cent and 4-2 per cent, and 1-3 per cent and 0-4 per cent. While this relative frequency is probably exaggerated as diagnosis of this particular tumour is nearly always confirmed by biopsy, Marsden (1958) believes that this is one of the five most frequent tumours in both sexes.
The absence of Malaysians in Singapore post mortem material reflects the reluctance of this racial group to permit necropsy (Muir, 1962) .
In the Philippines, in a population of unstated racial composition, 3*7 per cent of 2163 malignant tumours were of nasopharyngeal origin (Sta. Cruz and Dos Santos, 1955) .
The incidence of these cancers is believed to be low in India. In 1941-51, 42 cases were encountered at the Tata Memorial Hospital, Bombay. In the same period, 980 tonsillar and 2420 lingual cancers were seen (Das et al., 1954; Sirsat, 1954) . These findings follow the same pattern as those for Indians in Malaya. Similar observations have been made in Japan (Daito, Sakamoto and Hara, 1952) , Ceylon (Cooray, 1944) , and in Africa (Elmes and Baldwin, 1947; Gelfand, 1949) , where these tumours are said to be as rare as in the West.
In China the relative frequency in hospital biopsy series varies enormously. In 10,000 malignant tumours in males collected by the Shanghai tumour registry, 5S88 6 1 per cent were of nasopharyngeal origin (Department of Pathology, Shanghai, 1959) . In Canton, 56-9 per cent of 3010 carcinomata in males, and 17-4 per cent of 4206 carcinomata in females arose at this site (Hu and Yang, 1959) . This cancer seems to be much commoner in South China (whence a good part of the Singapore Chinese population originally derived) than in the North (Hu and Yang, 1959) . Chinese in Formosa have been shown to have a high frequency of this tumour, 30 4 per cent of malignancies in males, and 5-3 per cent of those in females (Yeh and Cowdry, 1954) .
The accurate assessment of the incidence of this tumour in Chinese living without China is of fundamental importance if the cancer is due to an environmental factor. There seems little doubt that this cancer is of high incidence in Chinese in Malaya and Singapore. From the Western hemisphere there are similar reports. Martinez (1940) noted that, in Cuba, 20 of 69 nasopharyngeal cancers were in Chinese, whereas only 64 of 10,317 malignant tumours in all the other regions of the body combined occurred in this race. Martin and Quan (1951) , in New York, observed that 37 of 358 nasopharynx cancers were in Chinese, a race which comprised less than 1 per cent of the population at risk. All of these persons were China-born, but some had migrated at an early age. In Caucasians, 5-5 per cent of cancers of the head and neck were in the nasopharynx; in Chinese, 82-0 per cent. Largely similar observations were made by Chakravorty and Frazell (1960) . Smith (1956) , studying mortality statistics for Chinese in the United States of America and Hawaii, noted a marked excess for cancer of the pharynx (145-148) in both sexes when compared with the white and nonwhite populations.
Writing from Surabaja, Indonesia, Djojopranoto and Marchetta (1959) found that, in 1952-54, 7-9 per cent of 855 cancers in Indonesians (a Malaysian people) and per cent of 215 cancers in Chinese, were nasopharyngeal. Numerous examples of " cancer of the neck " were also seen in both races, these being in all probability secondaries from the same primary site.
Such high figures for Indonesians, and for Malaysians in Malaya, have been explained on the grounds of intermarriage with, and ethnic affinity to, Chinese. Many believe, as does Marsden (1958) , that there must be more than an external carcinogen to explain the racial predilection shown by this cancer. However, the recent discovery by ten Seldam (1962, personal communication) that this cancer is not uncommon in the natives of the highlands of East New Guinea would seem contrary to such a viewpoint, as these peoples have had no contact with Chinese, and are not related to them ethnically.
Before hunting for a nasopharynx cancer gene in the chromosomes of Chinese, it would be as well to study second and third generation Chinese in the United States of America to see whether the attack rate is falling, as it seems most likely that this particular group of Chinese will have departed further from the original environment than any other.
Few since Dobson (1924) have suggested the nature of the possible carcinogen and fewer have made any attempt to support their theory with experimental work. Hou (1960) , acting on the assumption that incense smoke may contain a carcinogen, dropped, thrice weekly for 16 months, an oily extract of the tar from such smoke into the right nasal tract of white mice. No cancers were produced. As a control. a 0 5 per cent oily solution of 20-methylcholanthrene was instilled in the same manner. This known carcinogen caused cancers of the nostril, but none of the nasopharynx. It was concluded that the nasopharynx is refractory to this particular stimulus.
Further work in this area is needed.
SUMMARY AND CONCLUSIONS
The Singapore morbidity (incidence) from tumours of the buccal cavity and pharynx (140-148), relative to that from all cancers , is twice that of Connecticut and England and Wales.
The Singapore mortality from these tumours, relative to that from all cancer, is at least three times higher than in Australia, England and Wales, Israel, Japan, and the United States of America (white and non-white populations).
Much of this excess is due to nasopharyngeal cancer (146), the Singapore agestandardised death rates for this tumour alone being of the same order as those for all cancers of the buccal cavity and pharynx in the countries selected for comparison.
The age and racial distribution of nasopharyngeal cancer is reviewed: the incidence is peculiarly high in Chinese, not only in China, but also those resident in Singapore, Malaya, Indonesia, Cuba, Hawaii, and the United States of America. A relatively high incidence is also found in Malaysians, and possibly in the inhabitants of the Highlands of East New Guinea. The implications of these findings are discussed.
The problem of oral cancer in the East is discussed, and the high incidence in Indians of both sexes living in Malaya, probably due to the chewing of a betel/ tobacco mixture, noted.
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